Transient Ca2+ depletion from the endoplasmic reticulum is critical for skeletal myoblast differentiation.
Endoplasmic reticulum (ER) stress is a cellular condition in which unfolded proteins accumulate in the ER because of various but specific causes. Physiologic ER stress occurs transiently during myoblast differentiation, and although its cause remains unknown, it plays a critical role in myofiber formation. To examine the mechanism underlying ER stress, we monitored ER morphology during differentiation of murine myoblasts. Novel ER-derived structures transiently appeared prior to myoblast fusion both in vitro and in vivo. Electron microscopy studies revealed that these structures consisted of pseudoconcentric ER cisternae with narrow lumens. Similar structures specifically formed by pharmacologically induced ER Ca(2+) depletion, and inhibition of ER Ca(2+) efflux channels in differentiating myoblasts considerably suppressed ER-specific deformation and ER stress signaling. Thus, we named the novel structures stress-activated response to Ca(2+) depletion (SARC) bodies. Prior to SARC body formation, stromal interaction molecule 1 (STIM1), an ER Ca(2+) sensor protein, formed ER Ca(2+) depletion-specific clusters. Furthermore, myoblast differentiation manifested by myoblast fusion did not proceed under the same conditions as inhibition of ER Ca(2+) depletion. Altogether, these observations suggest that ER Ca(2+) depletion is a prerequisite for myoblast fusion, causing both physiologic ER stress signaling and SARC body formation.